The authors report two cases of Mycobacterium paratuberculosis infection in free-ranging Alpine ibex (Capra ibex) from two different herds in the Western Alps, Italy. One ibex, found dead in October 1998, was in poor condition. The second animal died due to trauma following capture with a dart gun. The only gross lesions observed were the enlargement of the mesenteric and iliac lymph nodes. Samples from both ibex tested positive to polymerase chain reaction for a primer set specific for the M. paratuberculosis insertion sequence IS900 and one ibex also tested positive to the Zielh-Nielsen stain. Isolation by bacterial culture was not successful. The infected ibex originated from herds in which seroreactors to M. paratuberculosis had been found previously. Seroreactors to M. paratuberculosis were also detected in sympatric cattle.
Introduction
Reports of paratuberculosis in wildlife are infrequent and usually refer to captive animals (7, 12, 13, 14) . The condition is rare in free-ranging ruminants, Cervidae being the most frequently affected (4, 5, 11, 15) . In wild Caprinae, Mycobacterium paratuberculosis infection has been reported in the mountain goat (19) , goral (16) and Alpine ibex (Capra ibex) (2) , but no record refers to free-ranging Caprinae in Europe. The present report describes two cases of infection with M. paratuberculosis which occurred in free-ranging Alpine ibex from two different herds in the Western Alps.
Materials and methods
The first case was a five-year-old female which died in May 1995 in the Graie Alps, Italy (Ala Valley, Turin). The cause of death was a trauma which occurred following capture with a dart gun. The animal was pregnant and in good condition, and the only gross lesion was the enlargement of the mesenteric and iliac lymph nodes. The second case regarded a thirteen-year-old female which was found dead in October 1998 in the Cozie Alps, Italy (Po Valley, Cuneo). This ibex was in poor condition, with a rough-haired coat, the hooves had grown abnormally and the perianal area was stained with faeces. The weight (19 kg) was very low compared with the average and with the range of the same age class in autumn (10) . Again, the only gross lesions were enlarged mesenteric and iliac lymph nodes. The ibex had been captured five months earlier in Modane (Cozie Alps, France) and subsequently released in the Queyras Regional Park (France), a distance of 10 km from the location where the animal was found dead.
Lymph node samples of the two ibex were tested using the Ziehl-Nielsen stain, cultured according to the usual techniques, and analysed by polymerase chain reaction (PCR).
For bacterial culture, samples of the lymph nodes were homogenised and rinsed with 0.75% hexadecylpyridinium chloride (HPC). Solutions were then centrifuged and the pellets were resuspended in HPC. The inoculum was added to each of three slants of Harold's egg yolk medium. One slant contained Mycobactin J and sodium pyruvate, a second slant contained Mycobactin j but no sodium pyruvate and a third slant contained sodium pyruvate but no Mycobactin J (1). All tubes were incubated at 37°C and were examined over a period of sixteen weeks.
Extraction of mycobacterial deoxyribonucleic acid (DNA) from lymph nodes was performed using a commercial kit. The PCR was carried out using a primer set specific for the M. paratuberculosis insertion sequence IS900, as described by Vary et al. (18) . To minimise the risk of false positive reactions due to cross-contamination, aerosol resistant pipette tips were used in each step as well as single-use spin columns and tubes. The DNA preparations from negative tissues were processed simultaneously with ibex samples and control reagents were verified in each run of amplification by including water in place of DNA.
Results and discussion
The Ziehl-Nielsen stain was positive only for the second ibex; however, both ibex tested positive to PCR for the IS900 insertion sequence, as shown in Figure 1 . No isolate was obtained from culture, possibly due to the overgrowth of other bacteria on the medium or to the higher sensitivity of the PCR assay. Challans et al. found that thirty-four culture-negative lymph nodes from an infected deer herd gave positive results to PCR (3). This sensitive technique has proved extremely reliable for epidemiological surveys in free-ranging wildlife (3).
Mycobacterium paratuberculosis infection has previously been reported only in captive Alpine ibex, in St Gall, Switzerland (2) . As in the second case described above, loss of weight was the only symptom, and gross lesions were limited to enlargement of mesenteric lymph nodes. Scouring was detected a few days before death. Although all adult ibex were stamped out and only hand-reared kids were maintained, the latter became infected and, when relocated to other enclosures, were able to infect mouflon, other ibex, sika deer and chamois. The original source of infection was assumed to be an infected cow (2).
Both of the infected free-ranging ibex derived from herds in which seroreactors to M. paratuberculosis have been reported by other authors. In particular, 17% of serum samples from the herd in the Ala Valley (6) and 7% of serum samples from the herd in Modane tested positive to the complement fixation test (8) . Given that available serological tests do not consistently identify animals harbouring mycobacteria (7, 14) , infection may be assumed to be widespread and possibly enzootic in these herds. showing amplified products of lymph nodes from two Alpine ibex 18%) in herds of cattle from the Alps of Italy (9) and France (8) , and susceptibility of Caprinae to M. paratuberculosis of bovine origin has been demonstrated (17) . Paratuberculosis has been diagnosed in deer that shared grazing areas with infected cattle (15) , and the grazer rather than browser nature of ibex and the high environmental resistance of M. paratuberculosis may favour the spread of the infection from livestock to ibex.
Although long-term maintenance of M. paratuberculosis infection has been reported in free-ranging elk (Cervus elaphus nannodes) (5), the role of wildlife in Europe as a reservoir of paratuberculosis remains speculative. The authors suggest that the paratuberculosis status of donor ibex colonies must be contemplated in planning relocation programmes in the future.
Contamination of ibex by sympatric cattle cannot be discounted, since the prevalence of seroreactors is high (up to 
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Infección por Mycobacterium paratuberculosis de dos cabras alpinas criadas en libertad
Resumen
Los autores describen la infección por Mycobacterium paratuberculosis de dos ejemplares de cabra alpina (Capra ibex) procedentes de sendos rebaños de la zona occidental de los Alpes, en Italia. Una de las cabras, hallada muerta en octubre de 1998, se encontraba en muy mal estado. El segundo animal murió a consecuencia del trauma sufrido durante su captura por medios químicos. La única lesión macroscópica que se le observó era una hipertrofia de los ganglios linfáticos mesentéricos e ilíacos. Muestras de ambos animales dieron resultado positivo a la prueba de amplificación en cadena por la polimerasa con uso de un conjunto de cebadores específicos de la secuencia de inserción IS900 de M. paratuberculosis.
Uno de los animales dio asimismo resultado positivo a la tinción Zielh-Nielsen. Se intentó también, aunque infructuosamente, aislar la bacteria en cultivo. Las cabras infectadas provenían de rebaños en que se habían detectado anteriormente ejemplares seropositivos a M.
paratuberculosis, fenómeno observado igualmente en rebaños simpátricos de ganado vacuno.
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